Gene therapy for Wiskott-Aldrich syndrome: rescue of T-cell signaling and amelioration of colitis upon transplantation of retrovirally transduced hematopoietic stem cells in mice.
The Wiskott-Aldrich syndrome (WAS) is an X-linked primary immunodeficiency that is caused by mutations in the recently identified WASP gene. WASP plays an important role in T-cell receptor-mediated signaling to the actin cytoskeleton. In these studies we assessed the feasibility of using retroviral gene transfer into WASP-deficient hematopoietic stem cells (HSCs) to rescue the T-cell signaling defect that is characteristic of WAS. Upon transplantation of WASP-deficient (WKO) HSCs that have been transduced with WASP-expressing retroviruses, mature B and T cells developed in normal numbers. Most importantly, the defect in antigen receptor-induced proliferation was significantly improved in T cells. Moreover, the susceptibility of colitis by WKO HSCs was prevented or ameliorated in recipient bone marrow chimeras by retrovirus-mediated expression of WASP. A partial reversal of the T-cell signaling defect could also be achieved following transplantation of WASP-deficient HSCs expressing the WASP-homologous protein N-WASP. Furthermore, we have documented a selective advantage of WT over WKO cells in lymphoid tissue using competitive repopulation experiments and Southern blot analysis. Our results provide proof of principle that the WAS-associated T-cell signaling defects can be improved upon transplantation of retrovirally transduced HSCs without overt toxicity and may encourage clinical gene therapy trials.